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(54) HEADPHONE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an arithmetic amount of an impulse response 
when sound image localization is realized in a forward and a backward direction. 
SOLUTION: When a headphone 7 has a rotary motion, a rotation angular velocity 
sensor 8 fitted to a head band 7a provides an output of a voltage proportional to the 
angular velocity. The output signal is filtered by a band limit filter 9 coded by an A/D 
converter 10 and given to a microprocessor 1 1. The output signal of the A/D converter 
10 received by the microprocessor 1 1 sampled and integrated at a prescribed time 
interval and converted into angle data. The rotation angle to locate the sound image is 
calculated from the angle data and the corresponding signal processing data are 
transferred to a digital signal processing circuit 4. 
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Hn, Hlt. Hi i, Hi.««t44n5. -€-UT. fe^ 1 
KH4SlHli +S.H..*t, ^rfCttS.H.r + SLHir 

;W7-f 1 6i, 16., I 7iRtfl 7.{C«fcoTg*. 

atftfc^> p^>7jrj;^TS«#ic#Ae > n 

•So 

[0 0 2 4] ^^5, OPK#Mi9qi|ff«MAif£flllCltli9» 
f-t. £kf m««2iKtf2t»&a>¥^-5Z:a:t£& 
D, *JFr Ki^i^iiRZ^iKjS^K d© 
fc*. fc^ 1 r tr^TS^^A^^i^fCtt^FWII 
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;m*£t;£-e-5©j&*±iB$g 1 ©— *t(Dmm&ttisttm& 
2 2 l 2 2ii. ±Efg i ©— *t© u-^i/gfl-imues 

[0 0 2 5] L<fflffi©^fW^#lnlHlK2 2^HM^tl 
•SiiS^FWtt. 04©jiMI»#[W4<H£©— ^«©4#tt* 

-r/Tb-e^n, Rflaffl©^wsi#inisiK2 2.T?#ja 
*> ft ^ftm& ii m&o&mfr e. ppf &Ta>i*mxfl2B*'\ 

[0 0 2 6] LflUffl©U^;l/S#iB@K2 4lT 

#jjosn-su^;i^Stt. 0 5©ffltti^;M#tt©®*s© 
4*sitinisti&l"*M£t3.* 0 5 ©ffl*n^;M#tt© 

— jflt*»©4*ttfc— !/Lb Tfj^StlS. £©0 5&, m 
©@fc&«ai0 - ©t£S8^£©ffl#t^;l/£?rcl<T^ 
•5. ^L.S^Lb«Sg®*M©^©|Hlte*[Sl 
C»LT£<i£©*i^fi£#r3|&&£feoTV>.5. f 
l^;H£ftiniHFB&2 4itf«iRptt*-^'L.©U' 

u-^;p3gfttniHii»2 4»-etti#tt*-yLb© 
tmUw&m&it&'sy F*>3!i»#fc:i5^TfcA#iS} 
[0 0 2 7] mmz. A**S^1 53X^1 54«kOA^J 

2s. #as24*^iiipF'v©affl5e^Miscc«s-rs'f > 

/WXUXtf^xat^-f i?^-7<;P:? 1 8i, 1 8t, 

1 9lR#1 9i£.];:?T&4&£*'U LMtBftflqillJHB 

2 i* flairs ftTttn&iraiaB 2 3iatft"VH£# 

tfftiJHB2 i»TJraScsnT^wn#tniHiie2 3.&t/i^ 
•"<A*#*IB1S2 5. ft^bTlrtH»2 6,tcm*^n 

-5. 

[0 0 2 8] £ *aS2a, : ffiH24^^ttflX#M© 

1 . r ^©PlseSMSte. EI3 
hn, hir, h.i, hir***ASn» SSlKttsih 
ii +s» h,. j&t, Kttsi hi, + sihi,*tftj&S 

^18i. 18., 1 9lR^1 9»(C^oTg*ii*tXfc 
^J'Wv.y H^>7tr«fcoT4-A6n-5. 
[0 0 2 9] &45, «PK#Md>9lffi«MX.i££flK:n^ 

0, fe^l (4 ; S ; ilS23S:(^24Cjfi^< difC^-S. £© 

tEM 1 r c»-ra*^A*m-^»ctt^Mis 
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B3tt«a>£t_kfe£ 2 ©— M©^pWH#tn[lBS 
2 3i.Rtf2 3i£, ±IH^2C— ^©U^;i^#lnJIeI8& 
2 5i&tf2 

[0030] Lmm<Dmm&ttM®&2 3inmat<ti 
•&&e&ima. 0 4©a®B#Fffl#tt©&&©#tt;&-:/ 

T.TSStl, R<fflffl©B#M£#iO[5IB&2 3»1?#tn^tl 
•5 ilS^f M«, 0 4 ©a®^W#ttO-^««ft©#tt* 
-^TbT?iS^n-S. tM£#— ^T.&^Tbtt±j£Ufc. 

OP*WBMl36»^y H^>7g*^fC*5UTfeA*«S J f 1 
5 3 XI*1 54*^A*3tlfc#^CftJn3n-5JlitC*: 

[0 0 3 1] L«B©I^;l/MttitI0E&2 5lT? 

BS2 5.T?#iqsn-5U^;i/^«. h 5 ©«*n^;uw 
&©flfc8S©$3M£:ft— ^L.tssns. ^L.R 

LbHLhifibfcii K«0l»M©8l»CDIBlBSriftK# 

UT£<&©li«#l3£#0|&8l£fc:oT^5. Tfcfc 

u^;i^#inimK2 5Li?tt#i4*— ^LbCDU"?^ 

U^^MtlOHB»2 5iTftt»**— ^L.©U^ 
/14Mb9iftAl S ft -5 © ft < © £ n 

5 s »:tf 1 5*d^0>A*«^C#Jn$n-5. 
[0 0 3 2] ^±«k0, *RH0>!m0JMB&&«'\y 

^>Sfil©^-f>'^;i'«^SlHlK4tt, 0 6, 08 
Rtf0 1 0 © J;-5 Um^t L^Tfe «fcV». 

[0 0 3 3] 06 K^T-?^ >'^;i/«^-MaiiIB&4tt, 
0 2CSl/fcfl M©l^^^ftlHI0I»2 4tRZf 
2 4» ©f^t5 D Cm 1 ©— ^©^&IS«F&®lfflI[3IBS 2 8 l 
Rtf 2 8 » £fg 1 ©— *j-©^MSftiIJ(HlK 2 2 1 fttf 2 2 
.OffiAlC *2<Z>— #CD^MM*ftIIB»2 Sifttf 
2 5 » ©■Rfc 0 Cm 2 ©— M©^ffiE^«ff4«WlsIBS 2 9 l 
Rtf 2 9, ^2©— «-©^fW^#in[iIB52 3 3 

[0 0 3 4] ii-e. m l ©— jfc#©«ife»:»tt(WWlHlBS 

2 8LRt^2 8ii, f 2®- »©jgSEjft«Ht(WW@»2 
9 1 2 9 . tt, 0 7 C^T «fc P fc/iifegfc$Hf: S's y H 
7 S*#©Pl»©0<EftftCiSi;T±EA*^-e-C 

M*CH3eUfc** (0- tHiftf *. ) TStltfilM 
TjjVT «}; 5 C^&» f < 35: t> T V X >X 14— j£ 

o" iateufcj&&-ci3, H«akf*t*<a:*Ka^nH 
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9 0* £0jj*T-5. ) > —&.m&-?w?&oi^ mm.%. 
x, mu&&M\z<zo° isitebfc*^ (-9 0° tm*k 

3e>C£©m£fti|$teteu TObPMMri 8 
[00 3 5] Lfca^>T, 1216 CjSLjfc^-f i>?)\,m^ 

mwm&'i&m^rz'sy H$>8iii:in(i m#2 
5^>*;p<t^2 3 L ^>*;i/©§h4ffl© : g : i®;^e>©A . 
#«#c, 3&iro-**©i$ra*ttin]|Hi!&2 2iRtf2 
2t. S2©- ^©^ra^#in@K2 3iRtf2 3*-em 

T#*, Sg 1 <D-tt<Dm&&.<®&fflm®& 2 8 l Xtf 2 
8.. m2©-#©Jl?&§M#tefMflPleIB&2 9iRtf2 9i 

©T, &^i5>-5*|pIK:^»^:^*«l^fi:SSIST^ 
•5. 

[0036] &iz, 0 8 c^-r^-r ^^;w#^aiHiBs 

4 «\ 0 2 CSL^I 1 ©— #©fl#[aii#ilIII]B8 2 2 1 

&r; 2 2 . ©ft*? o cm i ©— n<Dim^utamm 3 0 >. 

Rtf 3 O.smi ©— *j-©l^;]^#;&nieJB&2 4 ^#2 

4 . ©a*<bjc> « 2 ©-M©^fMii#iraieit» 2 3 1 at; 

2 3 » ©ftt> o cm 2 ©— M©&fflM#iniiHiii& 3 1 l 

3 l.*^2©— tt<Dl"<VV&tt]jnm&2 5 t Ri^2 5 1 
<DX13MIZ&$IL>T13:Z>. ddT. m 1 ©— M©&*Bg 
#4niu^3 0 t B:0t3 Oii, m 2 ©-2t©{0tfagttinilEl 

ss 3 1 1 sen 3 1 1 \t, 09 ic^-r«k a fs.mmfcM&.\z. 

fctst? (o* iBi^-rs. ) Tf*tiiiiiisnf^-r«k5 
fcftffine ttizti^ Wx.]3mm^miz9 o- ej^u 
fc*&t£<ftHc:9 o* HteL-fc^&Ttt, teffi^aifefc 
fcJ^hT*. SS«S:*<WC9 0* 0teLfc*& (+9 

o" tia^r-s. ) . — jftc«»'e*-«-J:5icttttBai 

(-9 0- ta^-r-s. ) . i&mx^-r^.z>izmsitm 

CJl©«rtttt, ffi*'M#18 0 - ©SSBrtCB^tlfc 

»i8o' ©ffiHrtcB^nfca^tTjetr 

[0 0 3 7] LtAioT, B8CSl/fcf-f i?&)Vm^ 

&m®&4 zm^tz-^y \*&>mw 1 cttitf, fn&2 
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#m#c> m 1 ©-**©&« ^fWnieiK 3 0ijr;3 
0,. Sg2©-*t©&fflg#in®B&3 i t s:^3 i,i?p 

t4f-a, mi©— »©^;i^f*uni5ii&2 4!^ 2 

4i. m2©— #©l^;i^ttiDlsJli&2 5iRtf2 5.T? 

paBiEite^iftc^i;T#irars(4ffiii©i«^iRiS:3stc 

[0 0 3 8] 3 0 1 0 C^T ^-f i>?)Vm i % 

mm®&4 it, 0 6 c^ufcrn 1 ©— #©i$ra^fl-;!raiEi 

BS 2 2 l Bl 2 2 ! ©-ft*? 0 cm l ©— *t©fi:+ill#iniEl 

& 3 o l &tf 3 o i sm i <D-#<Dmmkft&Mmm9& 2 

8iRt^2 8i©A*{fflC Sg2©— M©^MS#lniHlBS 

2 3iX^2 3i©ftbDCf2©- M©<tffi^#iDlsIIS 

3 1 l rcf 3 1 1 2 ©— ttv>mm.tm : &fflffl®& 2 9 

iRtf2 g.OA^JfidC^UT^-S,, 

[0 0 3 9] Ml ©— *t©ffiffi^#tt]®BS3 0 

iStf3 0.i, 12©- tt<D&.nmffla®953 

3 1 tit, ®9iZ7r;?&5fc&tt&te&&lZJ&vr£ma 

g&'sy \**>7mm%<DmiK<!>\Biwisgzizi£VT±m 

EIS&2 81&Z* 2 8. t, m2©— M©«&*«fttftiJffll|El 
^2 9L»:tf2 9.tt> ia7l^t<fc5&«S»4*tt*A 
H * > 7 felf^©SS5© HFte^lS iZf&lZ t±IBA*i 

[0 0 4 0] LfcA'oT. HlOC^l/fcf-f^;^ 

2 5=-^>^;P.t^2 >^;l'©ft-4^@© ; g : igd^© 

xjjmmz, mi ©-»©<iffi*#iniiHiBS3 0tR^3 
Ot. m2©— 3tt<D&tfi&ffla®9&3 iiRr^3 i.-e^ 

m 1 ©— M©^S[»Cl$tt$iJffil|eIB&2 8lR(^2 
8.. %Z2<D~tt<Dm$L&.ft&mW®9&2 9iR^2 9i 

tcMLt m&<o : gm& : g&m&Mft e ^ < © 

£ra^©PPfffl©{fc*lf§, R^fe»#tt4^1-ce* 
©If, &^^5*lSlCAffft:m5#^fi:S:^t?# 

-So 

[0 04 1] uit. 0 1 C^Ufc[Hl^j$ft-fe>-y-8 
COliTi&^UT«5<. [UteSjSS-fe>-9-8«, ±SEL- 
fei^CAy H^>7*gafbTV^-5»*«©afl5©lEl 
fefcj£ft«:tfctB"r-5. ^C. Cl©|fe6fi©^ffit»-5 y \y 

H*:>^filt?»a> IsIte^|ji«-t:>-y-8 tLTHl 1 C 
^T«fc^JS:JEEmS»^-\"f D«©3 2 SfflOiTOiS. d 
©JEESSSl-^-Vf Dii3 2it, a»^©MSlil»*BE 

m^cto^mr ^. 01 im>t> ie 
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*^»fffi©lil6fflIzgAtti6^JS:-5igSilffiBE«^3 3 it 

n*<Dmsti&ii>*>mfiLznz>. z\<DummmmM^-3 3 

©Mlft-T-5 2ffiCtt, ^til^BE«^3 4Rtf3 5, IB 
[0042] ffiftfflfiEm^^ 1 3 6 &tf 3 7 KtiffilftJBfl 

nxu-s. t^nifflffim^3 4x^3 5©ai*tt, n» 
mmm 3 9 K#y&sn3. cwgs&Jt'if sg 3 9 ©sibta 

4 0 ©m*tt> hi K5vr#««w[5:7 < 

&S§1 OtCftJ&^tlT^^tl^o 
[0 0 4 3] dOT±5f£#}Jdc3*lfcJEmi>W DSS3 

6 x# 3 7 cssiffljE®*^ 3 3<D&&mmm&&<o&. 

timizg-mT&mumznz. z.<Dmmt— jfc©^:— 

[0044] ;kzm§£\ ^**iun*3e.*^ffi-c«. & 
tbffl£Em^3 4syt3 5<Dmij\tm^ mmmmn. 

m^3 3iz#UTWiftizMj&&co<DmfcJ]&totoZ> 
[0 0 4 5] fi£r?T, «II£i3£tt;fc&ai#^t-<fc> ffiift 

a. mi 2\z7*-r&?f3.7i-u>ffsffik\b&4 i-et>i 

U„ ^CDT^-D^fttfcfflS^ 1B\ ^\>>l«*>7©'\ 

y fm> h 7 a KRij&n. gc«&©»€r£&ai-r-s. 7 

^-D^ftStftWS4 'N.y F/t>F7 a©*** 

fcCDS^?* h^-f F^©3fc©3££f;:«i:9igiii{i 
#*flsT*3BI|fi*T!8»&fc**3fc»4 2 &R9tft?Tfr) 
-5. C©38W4 2i#|ftlxT««*JBIE^*--H« 
©553tS4 4diStte.tlT0»T. d©§gft&4 4 SrJ; 9 
— 3£©5SSK>3t : gr§^S4 2 CiaW-OHSt"^.^^ 

[0046] C©^3tg 4 4 ©Slt3t©aiiSW 

e isiteftft ©<fc o &at3t©aitJ?#£fc-r -a «t -5 a nj» 

J'+yi'- 4 3 5*1X43 0, Z.<Dnm*/-*-y9 — 

4 3te&£M5<h#K:iHlfcT&.fc?K:fct>X^3. fto 
X, £3fe84 2C— £©ttil£arr&£. S3£»4 2© 

LT. 'Ny F*>£**©:£l5]£-&irP©I&#£jS - r7 

[0 0 4 7] mSAAS£-b>H-B\t. 
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i>:y;kft&t&ttJS§5 0«. H*>7©^y HA>H 

7 aKRttfcft, pap©«i#^uj-r-5. COtmS?^ 

;^*fefflS5 0m 'Vy H/t>l«7 aOfAffitza 
— *|J— x>n-^5 {-©Aft1fcPSlft&&:«£ 

Rl*5*lXV>-5. ftoX, 

6«, SB#5 2©^rm^|£lS:^tLT, AyM 

>^«^©^iRis:#tria©»i^ Htfrdw d hi an 

©X. Hl<Z>4tWMR7<r ^9. A/D?EM10$ 
«X£5. 

[0 0 4 8] H!Efttt*-fe>-0-8tt. ffl£nftfc>tt 

krw- znrote <t*>2 mvymgM >-y-©m*ttc 

fe^i$ft-fe>-y-8tt. s\y Y<&>7 ±V>mtltz2tlffiiZ 
«c0#ft^nfc-7-f ^n#>X. tMtv>BMBK:l» 

K«-5co-e-n-en©§fim^-©^raMd^iiiteA 

* SITttiT-S £ 5 K b T *> 
[0 0 4 9] fe43, ±|B|Hl^j^'t>-y-8S-&J6, * 

mmmy^)v^9. a/d^mio, v-f^D^a-t 

ytlL 5** 3>*;PflHWa30*4, D/AJMMI5 

^nTViTfei^o £©»-&. A/D3C*Mg3 t • • • 

3*fr<o7 : 4i;?frm^4H!m®&4\zit. v^^rux-z 

[0 0 5 0] fc^-SA,. ±|BHJtefeaS-fe>-ti-8 2:^ 
<. ttOfttfS-^y H#>7±T?ttfc<J!JKRt*5*lT 

> 7 ©^«#: 7 1 &tf 7 1 ^tt^-f V Xtil*«#!6t^ 

i m2(o^s&<Dmmz-D^xmm-t^o c©^2©sisfi© 

Jgffitt. 0 1 4\ZtfcT£.o\Z. mX-iin^^^^-jVU)^ 
^AAi§S?8£t5nI©fS6 li ■ • - 61.*6 
©K**AA**fcnffl©A/DJHM*6 2. • ■ • 6 

>^;w©#^A^7 : 'f 3?^'nHt»t«Atf 4 

S^f-f^^MS^rl/tSttLTL^ R©2^ 
V0Z»»fc9i* D/ASHIW6 4i. 6 4»Sr^UTT^- 
P^m^iL-TSWSlD. «*lt*ST-5«*li'liS§6 5 
6 5.<!:, ^l©m*ii'liS§6 5i. 6 5. fC<fc 

6i, 6 6 l Si^'\»/l { ^>6 6i, d 
©^\y KiJ^>6 6©^\y H/t>H6 6 aiZWDttWotl 
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0^#£ftfcimlE«»fc&C&DT±lE^>>;5' 
#S±IE'\y Ktf>6 6 SJg#©3tfl.©— JfefrftK^ft 
[0 0 5 1] s\y F&>6 G&mfcMWs&ft'l^y \* 

a>H6 6 ac5co#^enfciHiteAjiS-tr>-y-6 7 

«. ^©fcS&Ktt^JUfcmBESrffl*?-*). ^©fflTJfl 

A/DSftg6 9TttM»ft:3tt. V-f^D^D-ky 
■y-7 0CA*StlS. V-f ^D^D-fey-y-7 OKATjS 

ntz A/Drifts 6 9 ©aj*«*ia, -^wwPH-ei*- 

■5. ^©fc&^-^^f&C^lii^&SlirSfcJe)© 
[0 0 5 2] — *\ nffl©*ilS6 li • • • 6 l.jfcSA 

s§6 21 • • -6 2.-znmtznT7 : '(zJ*)\,m*k9!m 

R©2&&fc#j£3it-&2j@©D/A^&g&6 4l. 6 
4«Caj*-r^«, 21@©D/A&&8§6 4i. 6 

6 5i. 6 5iS^l/T. 'Vy Fifr>6 6©%&#6 

6 l , 6 6. cwftan, £n«WKt«ntfficiio 

[0 0 5 3] CUT. 5r<^;Wt*MMiigi»6 3«. 

m l 5 13«^t:. Ftf >S*£#iEffi;£ffl£ffl 

6 3i. 6 3.- • -6 3./<t:^llSnTM. 
[0 0 5 4] I«H^D>f6 3itt, 5fe& 

*Ifti*i£^iB6 li • • • 6 l<fti?><D4-D<DAtim^ 
£01 6 Id^ri^fCA^SS^-? 1>. 7 1j-7 14<£ 
^■LTSIItft*. A*W?7 li. 7 12-7 l«£;frL 
T§WHofcJtfB40©A*#^tt» ±1540©^® 6 

ii • • • 6 i < *^e.'\y H2fc>fe*#©PPFK:s-5iaai5 

UTthsffi©^ )l?7 4i, 7 4.. 7 

5l, 7 5i • • 7 7lR&7 7. Tg^&Stl^., 5? 

7 4i. 7 4.. 7 5i. 7 5i • • 77iR 
r;7 7i^e®7<MtH*li, LiR©?-^*^* 
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ttartaJHB 78u 7 8 . TiqgE^n. *-tt-**tu$m 
^f*iD[iiBS7 9l, 7 g.KftS&sns. 

[0 0 5 5] B#fflMti1JI!lsIB&7 9i, 7 9. ©tiiTjte. U 

li. 8 1.*5. 01 5©— 2t©ing£Sg7 2i. 7 2iC 
&$&2n3. -*t©iHJ»l§7 2l. 7 2ilCB. 
7Uy{?G 37 • • • 6 3./ ( i:*utfnfn8iof 

m^R^u^^ma s tub n«. 

[0 0 5 6] afes— ~D<Dmn®M7uy9K.Xi3Zti2> 
fl»tt. JSfl^lWiE^ 5*1, fE^T*** 

WHfc|fijWTH*ttMI (0* ) fzttlsTKtfEHElsfc&S 
Kf^T SWHBSKRtf W-'WI^ttBI— ®Wt 4 C £ 

in#g7 2i, 7 2i-?AdFd *u 

fc>6 6^©a7J^£LTtH7JiS^7 3i, 7 3i#6 
[0 0 5 7] Ufcai^T, d©^2©*JS©^ffi©^\y 

-5. ft*S. CCD'S? F*>£B6 OTfti, HSW^ttiUlEl 

[0 0 5 8] iifc. CCDAy I**>&fi6 0KJBU5*l 
s@te#as-t>-y-6 7Ktt, ±|B01 1. 131 2, 0 

13^^1^^0863 2. y-ruifMeMa& 

S4 1. 5*-r S'jrjPAAtttUSS OSftfriTfeJ:^. ^ 
tC. *5g^ir«-5^2/ F#>Sfi©*3©26G!fi©JB«C 
C©$g3©5fe66©J£&fi. 01 7 ICS* 
«^c> mtf3^ffi©^«#£01 8{Cjfc-r<k3 
lC|ttl8 0 - ©ffiHrttCEBUfc^SS 6., 86i. 
8 6 3 -e«£-f •5*&£2®5£LT^-5. C©cfc-5JS« 

#A7Jd^-5^&. ^7Jl6]©i£t^^-ttte©^^>^ 

[0 0 5 9] -rfct)t>. Z.<Ds\y H^>Sfi8 5t4. 0 
1 7{C^-T«t-5fr. ^Jittf S^-v^^Wiff^A*^ 
£3fe&$-&-5ffiBKB*infc 3 ffl©^© 8 6 i , 8 6 j . 

7i. 8 7., 8 7. «^LTf-f LTStt 
BCD, RSft^M^JfAAf-f 5?^JWt*K±Jfi 

siEiesssi;, dwx-r ^;Hf #$aaiHiB& 8 stt-t 
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l, 9 0ilC£9Ett;*n«9!*fle9 li, 9 1.4fifc 

A-yh'*>9 1i, CICD'Ny H^>9 1 ©'Sy 

9 l.KflfcOWW-fttlTIKD^y F#>9 1 SS^LT 

fri«s^©Mv©Bt^jftK£ttu*'«Btm&-fe 

>t9 2t, icDi5iteAia*-fe>-y-9 2©tfttuai*s« : 

«ffliS7 <f 9 3 -tfffWMR U A/D^lftS 9 4 
-f >>;?;l/##K£&LTa>e>#9&#-^y t**>9 1 © 

»A*fHWMB**ov-r f a ?a<fe y-y- 9 5 £ £« 

*iaSBT±fB'5 s -f S^JUflMWWBBS 8 

©BW-O— jjDSrrtlKJtttaftt-BAilCL'fc'sy F*>£ 
B8 5T*5. 

[0 0 6 0] ^\y K*>9 1 fimfeMM&ft-lii^y J* 
A>H9 1 atltO#^e.tlfclHlteftj$fi-fe>-y-9 2 

«, *©ft&&£jttti/&ttE*u*rr«. -©m^# 

A/DMS9 4T?«F^Sn, V-f^D^n-fey 
nfcA/D*«IB9 4©ttJ;&flratt. -JiiWMIHWrWI- 
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